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A method and system for 
evaluating health care provider 
performance, forecasting health 
care resource consumption 
on a macroeconomic scale, 
and optimizing the allocation 
of health care resource. The 
method includes the steps of: a) 
providing patient discharge data 
which includes an address field 
indicating one of a plurality of 
micro-geographical areas (MGAs) 
wherein a patient resides, b) 
establishing a referral population 
for a subject health care provider 
based upon the market share it 
has for each cohort in each MGA, 
c) calculating occurrence rates of 
medical service demand for the 
referral population, d) providing 
an applying population growth 
factors to the referral population 
thereby projecting it to a future 
time, e) applying the occurrence 
rates to the projected referral 
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population thereby forecasting the consumption of health resources, and 0 allocating health care resources including changing space, hiring 
and transforming staff and purchasing equipment and other resources, in accordance with the forecast. The invention can also factor into 
the forecast the expected caseload demand from undeveloped or proposed communities. In addition, the invention optionally computes 
repatriatable caseload volume, i.e. medical service demand which has gone to another health care provider but could be handled by the 
subject health care provider, and adds this volume to the forecast Finally, the invention provides for a method for efficiently allocating 
health resources amongst neighbouring health care providers, based on either current or forecasted medical service demand data. 
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HEALTH DATA PROCESSING SYSTEM 



TECHNICAL FIELD 

The invention relates to the field of health data 
5 processing systems, and more particularly, to systems which, on 
a macroeconomic or macroscopic scale, evaluate health care 
provider performance, forecast health care resource consumption, 
optimize health care resource allocation, and compute projected 
health care budgets, and which allocate human and physical 
10 resources . 

BACKGROUND ART 

The cost of providing health care to our society has 
mushroomed in recent years, exceeding the capacity of governments 

15 and private institutions to adequately finance such cost. 
Consequently, the budgets allotted to health care organizations 
and facilities of all kinds, both public and private, are under 
continuous pressure. In an effort to provide adequate service to 
the public yet conserve financial resources, it is highly 

20 desirable to optimize the allocation of health resources, which 
includes infrastructure, physical equipment and manpower, so that 
these resources are used to maximum efficiency. 

There are a number of problems in attempting to 
25 optimize the allocation of health resources. In examining a 
particular health care provider, it is first necessary to 
quantify efficiency and capacity utilization to determine whether 
these levels are at acceptable levels, thereby identifying 
surplus resources. 

30 

There are also problems in attempting to optimize the 
allocation of health resources amongst a group of health care 
providers. For example, in a political jurisdiction or 
geographic boundary, there are often a number of health care 
35 providers, each of which may offer substantially similar 
services. It is unclear how to identify service redundancies 
amongst the various health care providers, bearing in mind that 
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they may primarily attract clients from various locales, each of 
which requires some minimal level of medical service. In 
addition, there is the problem of determining an efficient 
geographical scope for a health care provider. This will depend 
5 upon the composition of a referral population associated with the 
health care provider, which leads to the issue of how to identify 
or distinguish the referral population from the general 
population in the jurisdiction. 

10 Assuming that operating deficiencies and overcapacities 

can be identified, there still remains the problem of 
distributing health care resources. Health care resources are 
typically massive, involving the complex inter-relationships of 
physical facilities, infrastructure, costly equipment, and 

15 specialized, often scarce personnel. These assets are not readily 
relocatable, hence any health resource rebalancement must take 
into account not only the present demand but also the future 
demand on these resources, in at least a five to ten year time 
frame. Thus, it would be beneficial to the budgeting and 

20 optimization process to be able to forecast the future demand on 
health resources. 

There are a number of problems in attempting to 
forecast the consumption of health care resources. One of the 

25 problems, as mentioned above, is identifying the referral 
population for a particular health care provider. This is 
important because referral populations associated with various 
health care providers can have significantly differing 
demographic characteristics which demand differing levels of 

30 medical service. A related problem is determining an appropriate 
population growth factor for the referral population (which 
occupies specific locales in a jurisdiction) as this growth rate 
may be significantly different than published growth rates for 
the general population of the jurisdiction. It should be 

35 appreciated that the growth rate(s) for the referral population 
will have a significant effect upon the health care resource 
forecast . 
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One system, disclosed in U.S. 5,018,067, issued May 21, 
1991, to Mohlenbrock, and entitled Apparatus and Method for 
Improved Estimation of Health Resource Consumption through use 
of Diagnostic and/or Procedure Grouping and Severity of Illness 

5 Indicators, attempts to estimate the resource consumption, e.g. 
in terms of cost or length of stay, for a given patient. This 
system works in conjunction with public domain software for 
determining the appropriate Diagnostic Related Group ( u DRG n ) 
category based on underlying International Classification of 

10 Disease (*ICD W ) codes typically used to classify diseases and 
procedures therefor in the typical patient composite file that 
a health care facility compiles during the patient's stay or 
visit to the facility. 

15 The DRG system establishes government decreed 

benchmarks for resource allocation for ^particular diagnoses 
and/or surgical procedures. However, since a patient can have 
many illnesses and/or surgical procedures performed all at once, 
and since the DRG classification system generally only reflects 

20 the primary illness or surgical procedure for cost recovery 
purposes, application of the DRG classification system to 
resource utilization estimation for a particular patient (once 
the patient is completely diagnosed) can result in a wide 
variance from the mean. Viewed another way, the hospital 

25 population group falling under a particular DRG class is not a 
very homogeneous mix thereby resulting in a large variance of the 
mean cost recovery for a given patient. 

In order to overcome this problem, the Mohlenbrock 
30 system attempts to calculate the severity of illness for a given 
patient in order to better estimate resource consumption. It 
does this by means of an acuity index for each DRG class. By 
categorizing the given patient as to how acute his affliction is 
within the DRG class, it is hoped that there is a much more 
35 homogenous statistical population by which to estimate resource 
consumption. This estimate is calculated by factoring the 
standard cost recovery amount associated with the DRG class in 
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accordance with the acuity index in order to obtain a better 
estimate of resource consumption* The level of factoring is 
based upon actual historical data for said DRG class. 

5 The Mohlenbrock syBtem quite clearly has a 

microeconomic focus; that is, it attempts to predict the cost for 
treating a given patient once that patient has been properly 
diagnosed. There is a need, however, for a system having a 
macroeconomic focus which attempts to forecast the cost or 

10 caseload for the health care provider as a whole, considering all 
of its clients, and to project the health care provider's budget 
or resource needs a number of years into the future. 
Additionally, there is a need for a system which can identify 
service redundancies or overcapacities between health care 

15 providers within a given region and suggest ways in which health 
resources can be optimally allocated. The present invention 
seeks to accomplish these objectives and is useful to health care 
service administrators, health care planners, insurers and others 
who wish to determine the optimal way to meet challenges in the 

20 future. 

DISCLOSURE OF TMVfl F r T 0yF 

The health data processing system of the invention 
provides a number of macroeconomic analyses. The system 
25 functionality includes: 

(a) determining, by a technical method, a statistically 
significant geographical area, i.e. a Catchment Area, 
serviced by a health care provider or group thereof for one 
or more types of medical service and the mapping thereof; 
30 (b) determining the catchment areas for two or more health care 
providers and for one or more types of medical service and 
comparing them for service redundancies, thereby providing 
a tool for the rebalancing of health resources within a 
geographic area; 

35 (c) identifying the specific demographic characteristics of a 
portion of the general population which looks primarily to 
one or more given health care providers for their health 
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needs, i.e. determining a Referral Population for the 
subject health care provider(s); 

accurately forecasting the future demand on health 
resources for the subject health care provider (s) and 
future budget therefor based on a projection of current 
cost or based upon a prospective payment system; 
projecting the effect of new, proposed communities on the 
health resource demand forecast; 

comparing the performance of the subject health care 
providers ) with other health care providers, identifying 
potential areas for improvement, and calculating projected 
budgets assuming said improvements are employed; and 
determining the patient repatriation potential for the 
subject health care provider(s) in terms of potentially 
capturable market share. 

In accordance with one aspect of the invention, a 
method is provided for optimizing the allocation of health care 
resources for at least one subject health care provider, 
20 comprising the steps of providing i) a master disease and 
medical services classification database (MCD), ii) a patient 
record composite file (PRCF) having patient records for 
substantially all of the subject health care providers patient 
population and other major health care providers within a 
25 boundary region, said patient record including an address filed 
indicating one of a plurality of micro-geographical areas (MGAs) 
wherein the patient resides, for logically apportioning the 
boundary region into sub-areas having roughly equal population 
sizes, iii) a census data file for at least the boundary region, 
30 and iv) population growth factors for the boundary region; 
determining, from the census data file, a population for each 
unique MGA present in the address field of the PRCF; determining 
a current population size per cohort per MGA from said census 
data file (A); determining a number of people attending any 
35 health care provider per cohort per MGA (B); determining a number 
of people attending the subject health care provider per cohort 
per MGA (C); computing a market share quantum (M) per cohort for 



(d) 



(e) 
(f) 
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the subject health care provider according to the formula M=B/C; 
calculating a referral population size ( R) per cohort according 
to the formula R=Ax(B/C); combining the referral population for 
each cohort per MGA to obtain a total referral population per 
5 MGA; applying population growth factors to the referral 
population per MGA thereby projecting it to a future time; 
forecasting the future consumption of health care resources for 
the subject health care provide; transferring an appropriate 
amount of health care resources and health care personnel to the 
10 premises of the subject health care provider in order to meet the 
future demand on the health care provider in accordance with the 
forecast; and employing an appropriate number of health care 
personnel in accordance with the forecast. 



15 m accordance with another aspect of the invention, a method 

of optimizing the allocation of health resources for at least one 
subject health care provider, comprising the steps of: providing 
a patient record composite file (PRCF) having patient records for 
substantially all of the subject health care provider's patient 

20 population and other major health care providers within the 
boundary region, said patient composite file including an address 
field indicating one of a plurality of micro-geographical areas 
(MGAs) wherein the patient resides for logically apportioning the 
boundary region into sub-areas having roughly equal population 

25 sizes; establishing a catchment area for each health care 
provider; drawing a map corresponding to the catchment area of 
each health care provider in the boundary region; comparing the 
geographical scope of the catchment areas for different health 
care providers within the boundary region; computing a patient 

30 to health care resource ratio for at least one category of 
medical service for each health care provider; and transferring 
health care resources between health care providers located 
within at least partially overlapping catchment areas in 
accordance with said ratios. 

35 

In yet another aspect of the invention, a method of 
optimizing the allocation of health resources for at least one 
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subject health care provider is provided, comprising the steps 
of providing a patient record composite file (PRCF) having 
patient records for substantially all of the subject health care 
provider's patient population and other major health care 
providers within the boundary region, said patient record 
including an address field indicating one of a plurality of 
micro-geographical areas MGAs wherein the patient resides for 
logically apportioning a boundary region into sub-areas having 
substantially equal population sizes; establishing a catchment 
area for the subject health care provider; selecting from the 
PRCF, patient records in respect of patient seeking health 
services outside of the catchment area, thereby forming a set; 
calculating an isarythmic boundary for the subject health care 
provider; excluding from the set, patient records in respect of 
patients living externally to the isarythmic boundary; excluding 
from the set, patient records in respect of complex cases 
transferred to specified health care providers; and transferring 
an appropriate amount of health care resources to the health care 
provider in accordance with categories and amounts of medical 
services listed in the set. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be more fully understood with 
reference to the following detailed description and accompanying 
drawings, wherein: 

Fig. 1 is a block diagram of a conventional computer system for 

operating the health data processing system (hereinafter 

"system") of the invention; 
Fig. 2 is a block diagram illustrating major software modules of 

the system according to a preferred embodiment of the 

invention; 

Fig. 3 is a flow diagram of a module which determines a 
Catchment Area; 

Fig. 4A is a schematic illustration of an electronic data set or 
array representing an ordered list of Micro-geographical 
Areas; 
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Fig. 4B is a graph of Micro-geographical Areas ranked in terms 

of their respective proportion of a patient population; 
Fig. 5 is a flow diagram of a module which determines a Referral 

Population for a subject health care provider; 
5 Fig. 6 is a schematic illustration of an electronic data table 

representing a Referral Population; 
Fig. 7 is a schematic illustration of an electronic data table 

representing a Projected Referral Population; 
Fig. 8 is a flow diagram of a module which forecasts future case 
10 loads for the subject health care provider; 

Fig. 9 is a schematic illustration of a portion of an electronic 

data table representing current case loads for a Referral 

Population; 

Fig. 10 is a schematic illustration of a portion of a data table 
15 representing current Occurrence Rates for the Referral 

-Population; 

Fig. 11 is a schematic illustration of a portion of data table 

representing projected case loads for a Projected 

Referral Population; 
20 Fig. 12 is an example of a case load forecast report; 

Fig. 13 is a flow diagram of a module which identifies service 

redundancies and overcapacities amongst various health 

care providers; 

Fig. 14 is a flow diagram of a module which analyzes patient 
25 repatriation potential for the subject health care 

provider; 

Fig. 15 is a flow diagram of a module which modifies the future 
case load forecast for the subject health care provider 
by assessing the impact thereon due to proposed or 
30 planned communities; and 

Fig. 16 is a flow diagram of a function which profiles the 
health care needs of an existing community and highlights 



any aberrations in existing or forecasted demand in 
35 comparison with benchmark levels. 
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BEST MPPS FQR CARRYI NG OUT T H K I NVENTIO N 

The health data processing system of the invention 
comprises a hardware element 10 and a software element 25. Fig. 
1 shows, in block diagram form, the hardware element 10 which is 
5 a typical digital computer system comprising a central processing 
unit 12, a random access memory 14, an alterable, non-volatile 
secondary storage means such as a disk drive 16, and input-output 
means such as a terminal 18 and a printer 20. Practically any 
general purpose digital computer can be used for the hardware 
10 element of the invention, and as this is a common component of 
most data processing systems, it shall not be discussed further. 

Fig. 2 shows the main software modules of the system 
and some of the data files which the system utilizes. In order 
15 to provide the proper backdrop by which to explain the operation 
of the software 25, the data files shown in Fig. 2, along with 
related terminology, are first discussed. 

Pfltft Files 

20 Patient Record Composite Data File 30 (hereinafter 

alternatively "PRCF") is a data file which preferably contains, 
in computerized or digitized form, substantially all of the 
Patient Records for one or more health care providers situated 
within a defined area. The Patient Record, as mentioned above, 

25 is compiled during a patient's visit or stay with a health care 
provider and is a record of the particulars thereof, such as 
patient name, address, sex, age, insurance number and other 
financial status as well as a record of the patient's Diagnoses, 
Medical Procedures and Provisions supplied by the health care 

30 provider to the patient. The vast majority of health care 
providers in North America employ the known ICD 9/10 coding 
system, as described earlier, for coding the Diagnoses and 
Medical Procedures listed in the Patient Record, and the 
preferred embodiment of the software 25 anticipates the use of 

35 this coding system in the PRCF 30. However, alternative coding 
systems, such as the known Diagnostic Related Groupings (DRG) or 
Case Mix Groupings (CMG) can be used as the classification system 
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for the PRCF 30. In any event, the PRCF 30 preferably includes 
Patient Records compiled or accumulated by the health care 
provider(s) for at least a one year time frame, and most 
preferably for many contiguous years. 
5 Master Classification Database System 35 (hereinafter 

alternatively "MCD" ) is a database which associates the 
classification system used in the PRCF 30, termed the primary 
classification system, with one or more secondary or hierarchical 
classification systems. It should be appreciated that the 

10 primary classification system, such as the preferred ICD 9/10 
coding system, is a very detailed categorization scheme and hence 
it is difficult to communicate macroeconomic information to 
persons based on this system. For example, it would be difficult 
for a person to comprehend the overall impact of a forecasted 

15 change in case load per each ICD 9/10 incident over time, so a 
higher level classification system is necessary in order for 
persons to readily digest such information. In the preferred 
embodiment, a three tiered hierarchical classification structure 
is employed. At the lowest or primary level, the ICD 9/10 coding 

20 system is used and it is featured in the Patient Record and 
corresponding PRCF 30. At a secondary or intermediate level, the 
DRG or CMG classification scheme or a customized classification, 
as the case may be, is employed to group the great number of ICD 
9/10 classes into far fewer DRG categories. Finally, at the 

25 tertiary or top most level, the DRG groupings and ICD 9/10 codes 
are linked to major clinical categories or specified 
organizational units within a health care provider's 
organizational structure, i.e. Departments associated with major 
clinical categories. (A typical hospital, as one example of a 

30 general care health care provider, is organized into 
approximately 14 programs or departments, each dealing primarily 
with one major clinical category or body system, such as 
cardiovascular, gastrointestinal, neonatal, blood diseases etc.) 
Each Department has a plurality of DRG groupings and ICD 9/10 

35 classifications associated therewith. The uses of these 
classification hierarchies will become more apparent as the 
software 25 is described in greater detail below, but in general, 
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the primary classification scheme is used for data processing 
purposes while the highest level classification scheme is 
employed for reporting purposes. 

5 It should be appreciated that in the preferred 

embodiment the MCD 35 is not simply a passive database having 
pointers linking the codes of the three classification schemes 
together but, because of the use of the DRG classification 
system, is rather an "active" database or rule-based system 

10 employing logic, such as the prior art DRG grouper software, to 
determine the association between the ICD 9/10 codes listed in 
a Patient Record with one DRG code. In alternative embodiments, 
the master classification database system can be based on a bi- 
level structure, having, for example, only a Department-DRG 

15 category relationship (i.e. where the Patient Record is based 
upon the DRG grouping) or only a Department-ICD 9/10 class 
relationship, and in these cases a simpler pointer-linked 
database structure can be employed. One diagnosis may therefore 
be part of two programs. 

20 

Micro-geographical Area Database 40 (hereinafter 
alternatively "MGAD") includes a listing of relatively small 
geographical regions, termed Micro-geographical Areas (MGAs), 
which preferably have approximately the same number of people 

25 residing therein. The MGAs are preferably represented or 
codified by employing postal addresses or portions thereof, such 
as a United States zip code or the forward sorting area (FSA), 
i.e. the first 3 digits, of a Canadian postal code. 
Advantageously, the zip or postal code scheme has been set up so 

30 that each unique code thereof represents an area roughly equal 
in population size. In addition, depending upon the area being 
studied, other geographical data can be employed for the MGAD, 
such as towns, counties, census areas and residence codes. In 
any event, the MGAD is used to apportion a large region into 

35 smaller areas for data processing purposes. 
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The MGAD 40 can usually be obtained from the postal 
authorities of a jurisdiction. Alternatively, the MGAD 40 can 
be compiled from the PRCF 30 by identifying all unique instances 
of the zip code or FSA from an address field of the Patient 
5 Record. in alternative embodiments, the MGAD 40 can employ 
geographical co-ordinates for codifying the MGAs, but this is not 
as convenient as using the postal codes because in the latter 
case there is no need to translate or link postal codes listed 
in the Patient Record into geographical co-ordinates. 

10 

Census data file 45 is a data file comprising the 
typical census data which is commissioned by government agencies 
every few years and designed to accumulate information concerning 
the characteristics, i.e. demographics, of the populace in a 

15 political jurisdiction. It includes records having fields 
representing the names and ages of all family members in one 
household, the household address, household income(s), 
occupation^ ) , possibly the dominant ethnicity or religion of the 
household and mother tongue, and various other particulars 

20 depending upon the jurisdiction in which the census was taken. 
The census data file is usually publicly available for purchase 
from the government department which commissioned the census, 
typically a Statistics department. 

25 Population growth projection database 50 includes 

records which associates each MGA with a population growth 
factor. These growth factors are preferably obtained from 
government Statistics departments, and are computed based on 
birth, death, migration and immigration rates. The growth 

30 factors may not be initially cast in terms of the growth factor 
per MGA, but will typically be a growth factor for a larger 
region, such as a whole municipality, so the population growth 
data file may have to be specifically prepared for use with the 
software 25, as is described in greater detail below. In 

35 addition, in the preferred embodiment database 50 also includes 
records in respect of present and historical municipal planning 
data, such as the locations and number of proposed housing units 
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to be constructed and the price ranges thereof. The system uses 
this data in conjunction with the government supplied population 
growth factors to more accurately assess population growth in the 
MGAs, as described in greater detail below. 

5 

?ygtero Overview 
One of the precursor or initialization tasks of the 
software 25 is to determine a statistically significant 
geographical area, i.e. a Catchment Area, serviced by a health 
10 care provider or group thereof within a larger Boundary Region. 
This function, which is used by some of the other modules in the 
system, generates a visual map of the statistically significant 
geographic area serviced by a health care provider. 

15 The above function is implemented by a program module 

or procedure 100 which employs a* technical method for determining 
the statistically significant sub-areas serviced by one or more 
given health care providers (or at least one type of Department 
thereof) throughout the Boundary Region. The Catchment Area is 

20 identified as a set of MGAs wherein a portion of the residents 
thereof compose a majority of the patient population of the 
health care provider under consideration, as described in greater 
detail below. One advantage of employing the present method for 
determining Catchment Areas is that it is possible to compare the 

25 levels of service supplied by similar Departments of various 
health care providers within the Boundary Region. Accordingly , 
it is possible to identify Bervice redundancies between the 
health care providers in the Boundary Region and hence optimize 
the allocation of health resources therein. This latter function 

30 is provided by a service efficiency analysis module 500. 

Another program module or procedure 200 determines a 
Referral Population (and its associated demographics) for a 
health care provider or group thereof under consideration 
35 (hereinafter alternatively termed "subject health care provider", 
the singular form also including cases where a group of health 
care providers is under consideration). The Referral Population 
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is selected from the general or total population residing in the 
Boundary Region, and reflects the market share of the subject 
health care provider in comparison with other health care 
providers situated in the Boundary region. (The "market" is 
5 defined as the portion of the general population requiring any 
type of medical services from the major health care providers in 
the boundary region.) The assessment of the Referral Population 
demographics is important in order to ensure accurate forecasts 
of future health resource demand, it being appreciated that 

10 various health care providers within the Boundary Region might 
have associated referral populations possessing considerably 
different demographics which can "grow" differently. Module 200 
also calculates a Projected Referral Population, i.e. the 
Referral Population projected into the future, based on the 

15 population growth factors contained in growth projection database 
45. 

A menu module or procedure 300 provides a user 
interface menu for enabling a user to choose among a number of 
20 additional modules, most of which utilize the assessments of the 
Catchment Area and Referral Population described above. 

A demand module or procedure 400 forecasts the future 
demand on health resources for the subject health care provider 

25 and future budget therefor based on a projection of current cost 
or on a prospective payment system. This module operates by 
determining Occurrence Rates for disease manifestations and 
medical procedures therefor (as codified by the ICD 9/10 codes) 
in the Referral Population and then applying the Occurrence Rates 

30 with respect to the Projected Referral Population. The results 
are preferably reported as an expected number of caseloads per 
Department or increase thereof. 

A regional analysis module or procedure 600 determines 
35 the patient repatriation potential for the subject health care 
provider in terms of capturable patient market share, i.e. the 
number of patients frequenting health care providers other than 
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the subject provider within the Boundary Region. Module 600 
preferably operates by considering only that portion of the 
Referral Population which is situated geographically closer to 
the subject health care provider than any other health care 
5 provider, i.e. within an Isorhythmic boundary. Module 600 
preferably provides reports listing the repatriation potential 
by Department for medical services currently being provided by 
the subject health care provider as well as services which it 
does not currently provide. 

10 

A benchmark module or procedure 700 computes efficiency 
indicators, such as average length of stay (ALOS), ratio of day 
surgery to non-day surgery cases, etc., for one or more types of 
medical service. These indicators are compared against benchmark 
15 values to identify areas where the subject health care provider 
is inefficient. 

A profile module or procedure 800 analyzes the impact 
of proposed new communities upon the forecasted health resource 

20 demand for the subject health care provider. In many 
municipalities or political jurisdictions, such as the typical 
North American suburb of a large city, the population is growing 
at a fast pace. Typically, the plans for new housing projects 
or subdivisions are approved by the relevant zoning or planning 

25 authorities a few years before the actual construction and 
completion of the subdivisions. However, at the time the subject 
health care provider is analyzed, there is little or no 
representative data in the PRCF 30 which reflects the health 
resource consumption needs of the proposed subdivisions or 

30 communities. Module 800 assesses the impact of the proposed 
communities on the health demand forecast. It does this by 
querying for the amount of expected housing units and the price 
ranges thereof for the proposed communities. From this, and 
historical information, it is possible to predict the statistical 

35 composition of the residents of the proposed communities, i.e. 
the number of people composing the family, their ages, etc., 
Given this proposed population and the demographics thereof, it 
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possible to estimate the future Occurrence Rates of disease 
manifestation and associated medical procedures for the proposed 
communities and include these in the health resource demand 
forecast. This module is particularly useful for improving the 
5 accuracy of the health demand forecast at the micro-geographical 
level thereby allowing a health provider to predict the potential 
impact of certain large developments. 

The discussion now turns towards describing each of 
10 modules 100-800 in greater detail. 



Establishing Catchment Area 
Fig. 3 illustrates the procedural or instructional 
sequence and data flow of module 100, which establishes a* 
15 Catchment Area. Initial steps 110, 115 and 120 accept user- 
supplied criteria for database filtering or querying purposes, 
and step 125 queries or filters the PRCF 30 and MGAD 40 based 
upon the criteria. 



20 Step 110 accepts parameters for a Boundary Region, 

which defines the overall geographic scope for the analysis of 
the PRCF 30 and the determination of the Catchment Area. This is 
necessary because the PRCF 30, particularly if it is obtained 
from a commercial source, may contain the Patient Records from 

25 all health care providers for a very large area, such as a state 
or province, whereas it is only desired to consider a subject 
health care provider with reference to a smaller area, such as 
city, for example. The scope of the Boundary Region is usually 
suggested by the type of health care provider to be analyzed. 

30 For Regional Hospitals, the immediately surrounding 
municipalities can typically be considered to be the relevant 
Boundary Regions, whereas for Teaching Hospitals, such as the 
Mayo Clinic, for example, one could consider the state of 
Minnesota and even the entire north-eastern United States as the 

35 relevant Boundary Region. 
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The Boundary Region parameters are preferably defined 
and accepted by the system in accordance with the type of data 
used to delimit the MGAs in the MGAD 40. Hence, if the FSA of 
postal codes or zip codes are used in the MGAD 40 , then the 
5 Boundary Region parameters can simply be preferably a 
comprehensive list thereof or a list of the MGAs forming the 
outer perimeter of the Boundary Region. 

Step 115 accepts information relating to which health 
10 care provider or group thereof in the Boundary Region are to be 
considered as the subject health care provider. 

Step 120 accepts input concerning which specific 
Departments are to be considered in determining the Catchment 
15 Area. 

A second step 125 is a data querying or filtering step. 
It utilizes the criteria obtained in input steps 110, 115, and 
120 to query or filter the MGAD 40, as is known in the art of 

20 database programming, so that only a subset of MGAs situated 
within the Boundary Region are returned (by a query instruction) 
or are viewable or otherwise accessible from the MGAD 40 (as a 
result of a filtering instruction), as shown by a data set or 
array 127. Step 125 also queries or filters the PRCF 30, as is 

25 known in the art, such that only those Patient Records that match 
the criteria set by steps 115 and 120 are returned or accessible, 
as the case may be. In alternative embodiments, the PRCF 30 can 
be grouped by MGA, thereby enabling each unique instance of MGA 
to be determined and avoiding recourse to a master list of MGAs. 

30 

A third step 130 determines, for each MGA listed in 
data set 127, the proportion of usage of the subject health care 
provider, or given Department thereof, by the residents of a 
given MGA in comparison with the usage of the subject health care 
35 provider by the residents of the other MGAs within the Boundary 
Region. Operationally, the PRCF 30 is scanned against the list 
of MGAs in the MGAD 40 and the number of Patient Records or 



WO 97/26609 PCT/CA97/00031 

18 

patient discharges per MGA is counted. Thereafter, the counts of 
patient discharges per MGA are normalized or proportioned in 
terms of percentages. Step 130 generates a data set or array 132 
which is preferably a two dimensional table or array associating 
5 each MGA listed in data set 127 with a proportion or percentage 
quantum. 

A fourth step 135 ranks the MGAs listed in data set 132 
by order of quantum of proportion and calculates the cumulative 
10 proportion of usage associated with the MGAs to generate a data 
set 137, which is exemplified in Fig. 4. In Fig. 4, forward 
sorting areas (FSA) of postal codes are used in a fictitious 
example to represent the MGAs. 

15 A fifth step 140 extracts a list of MGAs from data set 

137, the residents of which compose a Pareto efficient level of 
representation of the patient population, i.e. the actual group 
of persons frequenting the subject health care provider, it 
should be appreciated that the subject health care provider 

20 typically has patients who live in a wide variety of locales. 
Some of these locales, i.e. MGAs, will only have a sparse number 
of the population thereof attending the subject health care 
provider. Given the very low attendance or representation of the 
residents of these locales, they should not be considered as part 

25 of the service area which the subject health care provider can 
be said to efficiently serve. Hence, step 140 ensures that only 
those locales which have a statistically significant population 
attending the subject health care provider are considered. This 
subset of MGAs is stored in data set 142, and it defines the 

30 Catchment Area for the subject health care provider. 

The Pareto efficient level is set so as to include a 
subset of MGAs wherein the residents thereof cumulatively compose 
approximately 80% of the subject health provider's patient 
35 population. However, this is preferably not a fixed value but is 
subject to change depending on the specific distribution of the 
patient population throughout the MGAs. Fig. 4B, which is a 
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graph showing cumulative proportion of usage plotted against 
(ranked) MGAs , exemplifies such a distribution. The boundary or 
threshold for the Pareto efficient group of MGAs is preferably 
chosen at the MGA where the curve of cumulative proportion of 
5 usage begins to u level off", i.e. where the change in slope is 
below a threshold level. 

A sixth step 145 provides logic for mapping the 
Catchment Area (defined in data set 142) via output maps 150 
10 and/or terminal display 155. 

The procedure described herein for determining the 
Catchment Area may be applied with respect to the subject health 
care provider considered as a whole, or for any one or more given 

!5 Departments thereof, or even specific medical services. In the 
latter case, the proportion of usage or patient discharges by the 
residents of the various MGAs is determined only with reference 
to the subject Department ( s ) or specific medical service, and a 
catchment area map can be produced for each Department or medical 

20 service. Similarly, module 100 can be executed for a number of 
health care providers to produce catchment area maps therefor or 
for any departments thereof • 

By using the aforementioned procedure, which is a 
25 standardized and technical method for determining catchment areas 
associated with one or more types of medical services within a 
boundary region, it is possible to compare the catchment areas 
and easily visually determine the extent a given health care 
provider is servicing the surrounding community in respect of a 
30 given Department or particular type of medical service. 

After having determined the catchment area for at least 
two health care providers located in the same boundary region, 
and having compared the services offered by these health care 
35 providers it may be desirable to transfer health care resources 
between the two health care providers in order to optimize 
efficiency of services offered in the boundary region. It may 
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also be desirable to physically modify the premises of at least 
one of the health care providers, having overlapping catchment 
areas by renovating the existing premises and/or building new 
space to provide appropriate operating room space, day surgery 
5 spaces, ambulatory space, lab imaging areas, administrative 
space, ward bed space, monitoring bed space and intensive care 
bed space in order to optimize the resource allocation among 
health care providers having overlapping catchment areas. 
Peterm i ninq Referral Poouiat-inn 
10 Another precursor or initialization procedure 

determines the demographics of a population which generally 
frequents the subject health care provider, i.e. the Referral 
Population. This procedure examines each of the unique or 
distinct MGAs listed in the PRCF 30 to determine, for each 
15 segment or population cohort of the MGA, what portion thereof 
should be considered as part of the Referral Population. It 
should be appreciated that the demographics of the referral 
population associated with the subject health care provider can 
be significantly different from that of the referral population 
20 associated with other health care providers situated in the 
Boundary Region. These differences could affect the accuracy of 
any projections of demand for medical services. For example, a 
referral population associated with a first health care provider 
may have a relatively large middle aged population while a 
25 referral population associated with a second health care provider 
may have a relatively large young adult population. As these 
populations change over time, the first referral population will 
begin to demand more geriatric type medical services than the 
second referral population. Accordingly, by using the 
30 invention's "segmented market share" approach, the unique 
demographics of the Referral Population can be accounted for. 

Module 200, which is illustrated in the flow diagram 
of Fig. s, establishes the Referral Population for the subject 
35 health care provider. A first step 210 initializes control 
variables for a nested loop construct. A second step 215 
examines the census data file 45 (not shown in the flow chart of 
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Fig. 5) and notes the number of people (population size ^ ) in 
a specified age group or cohort (cohortj) for a given MGA ( MGA i ) . 
Preferably, the cohorts are defined by sex in 5 year increments, 
except for cohorts below and above threshold ages such as 15 and 
5 70 respectively. A third step 220 determines, from the PRCF 30, 
the number of persons (cohort_usage coh nga ) in the specified cohort 
for the given MGA who actually attended or frequented any health 
care provider situated in the Boundary Region. A fourth step 225 
calculates the market share (market_share coh /Bga ) for the subject 

10 health care provider with respect to the specified cohort, i.e. 
the number of people in the specified cohort attending the 
subject health care provider divided by the number of people in 
the specified cohort attending any health care provider within 
the Boundary Region (obtained in step 220). A fifth step 230 

15 determines the referral population (Ref^Pop^ ) for the 
specified cohort in the given MGA, which is calculated as the 
total population (obtained from step 215) multiplied by the 
market share for the specified cohort (obtained from step 225). 
A sixth step 235 and a seventh step 240 are loop control 

20 instructions for ensuring that steps 215 - 230 are repeated for 
each defined cohort and each MGA in the Boundary Region. 

Steps 210 - 240 collectively produce a referral 
population data set or array 245, which is schematically 

25 illustrated with fictitious data in Fig. 6. An eighth step 250 
applies growth factors, obtained from the growth projection data 
file 45, to the referral population data set 245 and generates 
a Projected Referral Population, which is stored in a data set 
or array 255 schematically illustrated in Fig* 7. The Projected 

30 Referral Population represents the demographics of an expected 
patient population at a specified future year, such as 5 or 10 
years forward in time. 

The population growth factors are typically obtained 
35 from government sources. However, as these growth factors are 
usually in respect of a large jurisdiction, the system preferably 
"fine tunes" the growth factors when applying them to a small 
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region such as a given MGA. This fine tuning is preferably 
accomplished by obtaining data from municipal planning 
authorities as to how many housing units are proposed to be built 
over a specified future time frame, if a large number of housing 
5 units are scheduled to come on stream in the next few years for 
the given MGA, the population growth factor therefor is boosted. 
Conversely, where relatively few housing units are destined to 
come onstream, or should there be a scheduled contraction in the 
number of housing units available, the population growth factor 
io for the given MGA is decreased, what constitutes a high or low 
level of proposed housing units is preferably judged with respect 
to a threshold value, such as the mean number of housing units 
destined to come onstream for the collection of MGAs composing 
the Boundary Region. 

15 

A number of methods can be employed to determine the 
level of variation of the population growth factor from the 
government or standard figure. It is preferred to correlate, for 
each MGA, historical variations in housing units from the mean 

20 with historical variations in population growth from the 
officially estimated amount for the jurisdiction wherein a given 
MGA is situated. The data for this analysis is obtained from 
historical municipal plans, historical census data (from data 
file 50), and published government population growth figures. 

25 This retrospective view advantageously considers the fact that 
various neighbourhoods can be largely populated by certain ethnic 
groups, some of which typically tend to have larger families than 
others. Of course, such data is not always readily available and 
in alternative embodiments the population growth factor per MGA 

30 can be determined by performing known regression analysis 
techniques with respect to historical population growth per MGA 
(from census data file 50). This method, however, does not 
explicitly consider population growth due to known changes in 
housing availability. 

35 
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Module 400 , shown in the data and process flow diagram 
of Fig. 8, calculates the expected health resource consumption 
for the Projected Referral Population. A first step 410 examines 
5 the records of the PRCF 30 for those patients living within the 
Boundary Region and counts, for each cohort, the number of 
incidents of ftach type or category of Diagnosis and Medical 
Procedure listed in the primary classification list of the MCD 
35 (which, as mentioned, is preferably the ICD 9/10 

10 classification system). This information is organized and stored 
in an incident occurrence data set or table 415, a portion of 
which is schematically illustrated in Fig. 9 with fictitious 
occurrence data. The incident occurrence table is preferably 
generated from Patient Records compiled during the latest full 

15 year available in the PRCF 30. 

A second step 420 calculates, for each cohort, an 
occurrence rate (alternatively tt O.R. w ) for each member of the ICD 
9/10 classification system. This rate may be in the form of an 

20 eguation or a static number. In the latter case, a current 
occurrence rate for each medical service is computed by dividing 
the number of occurrences this service was provided to a given 
cohort by the population size thereof. The results are stored 
in an O.R. data set or table 425, a corresponding portion of 

25 which is schematically illustrated in Fig. 10. For example, from 
Fig. 6 (which schematically illustrates the Referral Population) 
it is noted that there are 9,034 males in the 65-69 cohort, and 
from Fig. 9 the total number of occurrences of cardiac arrest, 
which is represented by ICD 9/10 code #4275, is 347 occurrences 

30 for this cohort, so the current occurrence rate for this 
particular malady in respect of the male 65-69 cohort is 3.84%, 
as shown in Fig. 10. 

In the preferred embodiment, the current occurrence 
35 rate is used in conjunction with historical data present in the 
PRCF 30 to derive an occurrence growth rate equation for a select 
group of medical services. To derive this equation, it is 
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preferred to calculate (static) occurrence rates in respect of 
each of these medical services for a series of years thereby to 
generate a plurality of occurrence rate data points. Thereafter, 
a known regression analysis or "best curve" fitting technique, 
5 such as the least squares method and the like, is employed to 
determine the occurrence rate equation per medical service. It 
should be appreciated that the occurrence rates for some disease 
manifestations, such as A.I.D.S. and A.I.D.S. related 
complications, are growing at alarming rates, so it is desirable 

10 to calculate the growth curves thereof in order to accurately 
forecast the expected occurrence rate therefor , Of course, with 
over 15,000 ICD-classif ications, calculating a growth curve for 
each one of these is relatively computationally intensive, so the 
software 25 is preferably constructed to calculate an occurrence 

15 rate growth curve for a selected subset of medical services, such 
as for problematic sexually transmitted diseases and other types 
of infectious diseases, cancers, etc, 

A third step 430 applies the occurrence rate for each 
20 medical service, in respect of each cohort, to the Projected 
Referral Population data set 255. There are two methods by which 
the occurrence rate can be applied to the Projected Referral 
Population. A stable rate can be employed using the static 
current occurrence rates obtained in step 420, or more preferably 
25 the occurrence rate growth equations derived in step 420 can be 
employed to calculate the future occurrence rate. in either 
case, the occurrence rate table 425 is applied to the Projected 
Referral Population data set 255 to generate an expected 
incidence occurrence table 435, a corresponding portion of which 
30 is schematically illustrated in Fig. 11 (based on a static rate 
application) . 

A fourth step 440 groups the primary classification 
system, i.e. ICD 9/10 codes, used in table 435 into the preferred 
35 highest level classification system, e.g. Departments, and stores 
the result in an excepted case load data set or table 445 for 
reporting purposes. A fifth step 450 generates reports from 
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table 445, one of which is exemplified in Fig. 12. (Note that 
the example report shown in Fig. 12 does not correspond with the 
data shown in Figs. 9-11.) 

5 The above described preferred method for forecasting 

medical service demand has been found to yield a 96% correlation 
in practice. Given this very good correlation, it is possible 
for the subject health care provider to plan for the future by 
increasing or decreasing the subject health care provider's 

10 resources based on the anticipated demand. For example, it may 
be necessary to expand a Department in terms of equipment, health 
care resources and human resources should there be a large 
anticipated increase in case loads for that Department. In such 
a case it would be necessary to transfer an appropriate amount 

15 of health care resources and health care personnel to a premises 
of the subject health care provider. These health care resources 
include, non-exhaustively : ward beds, intensive care units, 
operating room equipment, material handling equipment, imaging 
equipment, laboratory equipment, clinical treatment equipment, 

20 day surgery equipment, drugs, patient transportation equipment, 
food services, linen, laundry and medical surgical supplies. 

When the subject health care provider is a plurality 
of hospitals, or has geographically dispersed facilities, it 

25 becomes more difficult to know how to geographically allocate 
health resources. To assist in this task, module 100 allows for 
the mapping of the Catchment Area, which results in a visual map 
of the significant MGAs serviced by the facilities and the 
density of service of each MGA. This mapping will assist the 

30 planner in appropriately distributing health resources. 

Once the expected case load is predicted, a next step 
(not shown) in the preferred embodiment is to generate a 
financial budget forecast. This may be based on a prospective 
35 payment system, in which case the expected number of occurrences 
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per ICD 9/10 code are converted into a DRG or CMG caseload 
whereupon the budget can be computed. Alternatively, a current 
cost per case can be computed and this value can be multiplied 
with the expected caseload to thereby calculate expected costs. 
5 Service Efficiency Mn^,1P 

Fig. 13 shows the flowchart for module 500 which 
computes the service efficiency for two or more health care 
providers. A first step 510 accepts input relating to which 
Department (s) are to be analyzed. A second set of steps 52 OA and 

10 520 B selects the Patient Records associated with the health care 
providers from the PRCF 30 (not shown in Fig. 13). A third set 
of steps 530A and 530B computes the respective catchment areas 
for the health care providers by calling module 100 and supplying 
it with the Department criteria. A fourth step 540 compares the 

IS two catchment areas and determines if there is any geographical 
overlap therebetween. If there is no overlap, then that implies 
that it is not possible to procure savings by combining functions 
and resources of the two Departments because each health care 
provider is efficient in terms of the area serviced by it. A 

20 fifth set of steps 550A and 550B calculates physician/patient 
ratios for the health care providers. These steps access a human 
resources data file 545 which details how many physicians and 
other medical care personnel the subject health care providers 
require. Finally, a sixth step 560 compares the physician/patient 

25 ratios against a benchmark value to confirm whether or not the 
health care providers are operating efficiently. If both ratios 
are below the benchmark value, and both catchment areas overlap 
to some extent, then it may be possible to re-structure the 
Departments such that one is discontinued and the other is 

30 expanded to receive the patients attributable to the former. One 
the other hand, if only one of the health care providers has a 
physician/patient ratio below the threshold, then it may be 
possible to reduce the resources associated with that Department 
in order to make it more operatively efficient. 

35 

This same benchmark process is repeated for other 
resources including beds, operating rooms, day surgery 
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facilities. By recalculating budget information the potential 
savings resulting from achieving different benchmarks are 
calculated. This information about potential savings is key to 
decision making and the process of running the software for 
5 various scenario's marks this system an invaluable tool for 
health administrators and planners. 

If there is overlap between health care providers for one 
or more health care services, in order to properly allocate 

10 funding and services it may be necessary to physically modify the 
premises of a particular health care provider in the boundary 
region to provide appropriate operating room space, day surgery 
spaces, ambulatory space, lab imaging areas and administrative 
space in accordance with the pre-calculated ratios provided that 

15 the catchment area of a subject health care provider at least 
partially overlaps with the catchment area-of another health care 
provider in the boundary regions. 

The benchmark physician/patient ratio can be a pre- 
20 determined value programmed into the system, or more preferably 
it can be dynamically computed by computing the physician/patient 
ratios for a variety of health care providers within a region, 
ranking them, and then choosing as the benchmark a value 
equivalent to a specified percentile thereof, such as a 75% 
25 level. 

In the preferred embodiment, module 500 can be 
selectively applied to current data (as reflected in the PRCF 30) 
or to the future by analyzing the health demand forecast computed 
30 by module 400. 
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Regional Analysis Module 
Fig. 14 is a flow diagram for module 600 which 
determines patient repatriation potential for the subject health 
care provider in terms of capturable patient market share, i.e. 
5 the number of patients frequenting health care providers other 
than the subject provider within the Boundary Region. A first 
step 610 seeks scans the PRCF 30 and, with reference to the MGAD 
40, selects or notes those Patient Records in respect of patients 
who seek medical services from health care providers situated 
10 external to the Catchment Area. Preferably, the PRCF 30 includes 
Patient Records for a large area, such as an entire city, and 
possibly beyond the Boundary Region so that the selection made 
by step 610 is as complete as possible. 

15 A second step 615 calculates an Isarythmic Boundary, 

which is a geographical boundary wherein all points within said 
boundary are geographically closer to the subject health care 
provider (or the centrex point where the subject health care 
provider comprises a plurality of geographically situated 

20 facilities) than any other health care provider. For the 
purposes of module 600, step 615 preferably employs commercially 
available, prior art, geographic software and a geographic 
database which associates or links each address (found in the 
Patient Record) with a geographical co-ordinate, so that the 

25 Isarythmic Boundary can be accurately calculated. 

A third step 620 excludes Patient Records obtained in 
step 610 which are for patients who live external to the 
Isarythmic Boundary. The theory is that patients will often 
30 choose a health care provider simply because it is the closest 
to their residence and therefore such patients are less likely 
to be considered as "repatriatable" . 

A fourth step 625 excludes Patient Records selected 
35 above for patients who have been assigned to tertiary or 
quaternary care providers due to the complexity of their 
affliction or for complex cases serviced exclusively by such 
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providers. The theory is that certain illness require particular 
medical expertise which is likely to be found only at certain 
hospitals and thus these types of cases should not be considered 
to be repatriatable. Operationally, step 625 scans the Patient 
5 Records selected as a result of steps 610 and 620 for Patient 
Records wherein treatment for a given patient began with the 
subject health care provider and continued at the tertiary or 
quaternary care provider. Preferably the Patient Record as 
compiled in the PRCF 30 will have a field for noting the transfer 

10 of patients. However, if this is not the case it is possible to 
estimate the number of transfers by matching Patient Records for 
patients who have attended the subject health care provider and 
any tertiary or quaternary care provider in respect of the same 
type of illness, as preferably specified by case management 

15 groupings, within a relatively short period of time. 

In addition, step 625 scans the Patient Records 
selected in steps 610 and 620 and excludes "complex cases". A 
complex case is identified as a medical service belonging to a 
20 group of ICD 9/10 codes which has been found to require treatment 
by extremely specialized physicians. Preferably, a preselected 
list of ICD 9/10 codes representing complex cases is programmed 
into the system 25. 

25 A fifth set of steps 650 and 635 determine which cases 

health care providers situated in the Catchment Area provide or 
do not provide services for. Operationally, this step is 
preferably accomplished by knowing at the outset what Departments 
each health care provider in the Catchment Area maintains and 

30 simply including or discounting the primary disease and medical 
procedure classifications associated therewith. Alternatively, 
the PRCF 30 can be scanned for health care providers situated 
within the Catchment Area and each unique instance of a member 
of the primary classification system listed in the PRCF 30 

35 therefor can be considered an available. This list of available 
services is then compared against the master primary 
classification list in the MCD 35, and any member thereof not 
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present in the list of available services can be considered as 
a non-available service. 



A sixth set of steps 655 and 640 respectively count the 
5 repatriation potential, i.e. the number of Patient Records 
selected in earlier steps, in terms of those Patient Records 
associated with available or non-available services. A seventh 
set of steps 660 and 645 respectively group the primary 
classification codes employed in the Patient Records selected as 

10 a result of steps 655 and 640 into a number of cases per 
Department. In addition, steps 655 and 640 calculate the extra 
number of beds and/or physicians required per Department to 
handle the repatriatable workload. This calculation can be 
achieved by using benchmark patient/physician ratios per 

15 Department, as discussed above with reference to module 500. An 
eighth step 670 reports the repatriatable workload, preferably 
in terms of the repatriation potential for available services and 
non-available services respectively. 

20 Profile Mctivle 

Module 800, which is shown in the flowchart of Fig. 15, 
analyzes the impact of proposed new communities or subdivisions 
upon the forecasted health resource demand for the subject health 
care provider. 

25 

A first step 810 establishes demographics for the 
proposed subdivision. In the preferred embodiment, a series of 
sub-steps are employed with respect to each MGA composing the 
proposed subdivision. A first sub-step scans the growth 

30 projection database 45 for municipal planning data to determine 
the number of housing units planned for the subdivision and the 
price ranges thereof. This results in a two-dimensional table 
of price ranges and expected housing units associated therewith. 
A second sub-step examines historical planning data and 

35 historical census data and generates, for each price range, a 
breakdown of cohort size as well as a breakdown of ethnicity in 
accordance with the historical data. For example, suppose that 
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1000 housing units priced under $100 , 000 are expected to be built 
in the proposed subdivision . Suppose further that the historical 
data reveals that 5000 housing units priced under $100,000 were 
constructed in the previous six years. If 600 males in the 25-29 

5 cohort and 400 males in the 30-34 cohort moved into these housing 
units, then the former cohort represents 12% of the expected 
subdivision population (in respect of housing units priced under 
$100,000) and the latter cohort represents 8% of the population 
thereof. Similarly, these males can be segmented into defined 

10 ethnic categories to thereby compute an ethnic breakdown for 
these cohorts in the proposed community. A third sub-step 
multiplies the cohort and ethnicity breakdowns against the 
scheduled number of housing units to be built (obtained in the 
first sub-step) for each defined price range to compute the 

15 demographics of the proposed sub-division population. For 
example, the above described 25-29 male cohort for housing units 
priced under $100,000 will consist of 120 persons (12% of 1000) 
and the 30-35 male cohort for housing units priced under $100,000 
will consist of 80 persons (8% of 1000). 

20 

A second step 820 computes hypothetical occurrence 
rates for the proposed sub-division population. As discussed 
before with reference to module 400, these occurrence rates are 
computed for each type of medical service per cohort, but because 

25 there is no actual patient discharge data, it is necessary to use 
representative occurrence rate values derived from a large 
population, such as the entire Boundary Region. For example, the 
occurrence rates for the above described 25-29 male cohort are 
preferably the medical service occurrence rates calculated for 

30 that portion of the entire 25-29 age cohort (in the entire 
boundary region) who live in housing units priced under $100,000. 
In addition, step 830 preferably takes into account the ethnicity 
breakdown per cohort, that is, when computing the occurrence 
rates per cohort with respect to the general population, only 

35 persons of a same, given ethnicity are selected from the general 
population to determine occurrence rates per ethnicity, per 
cohort. In this manner, diseases which afflict particular ethnic 
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groups above the norm (such as the affinity of persons of 
Ashkenazi Jewish heritage for being afflicted with Tay Sachs 
disease or the relative rarity of coloured persons acquiring skin 
cancer) can be accounted for. In addition, it has been found that 
5 certain ethnic groups have a tendency to use public health care 
facilities to a much greater extent than other types of ethnic 
groups and thus this phenomenon can be factored into the 
occurrence rate calculation. 

10 A third step 830 incorporates the occurrence rates 

computed in step 820 into the occurrence table 415, and then a 
fourth step calls and executes portions of the demand module 400. 
In the preferred embodiment, a system operator can select whether 
or not to employ the fine tuning of the growth projection factors 

15 which normally occurs in module 400. The choice will often 
depend to a large extent upon the characteristics of the data 
available, such as whether the MGA wherein the proposed 
subdivision is located has only recently begun to explode in 
growth and there is insufficient census data available. It 

20 should be noted that with module 800 it is important that the 
historical planning data be relatively complete but it is not 
necessary to have extensive historical census data as the 
demographics of persons moving into recently constructed sub- 
divisions can be determined from the latest census data 

25 available. 

An additional aspect of module 800 analyzes the current 
health status and needs of a particular community in order to 
identify any particularly demanding health service requirements. 
30 In this function of module 800, a first step 860 accepts input 
identifying the community in terms of the MGAs composing it. A 
second step 870 queries or filters the PRCF 30 so that only those 
records corresponding to patients residing in the community are 
selected. 

35 

A third step 880 accesses the census data 50 and 
segments the total population of the community into pre-selected 
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age and sex cohorts. This results in a Community Referral 
Population table 885 which, in this case, consists of all persons 
residing in the community. (A market share approach is not 
utilized here because the focus here is not a particular subject 
5 health provider but the entire community.) 

A fourth step 890 computes medical service occurrence 
rates for the community. In the preferred embodiment, the system 
computes occurrence rates for only a pre-selected key group of 
10 medical services, such as obstetrics or urology. Moreover, for 
the purposes of this function, the occurrence rates can be 
calculated in terms of CMG or DRG classification codes. 

A fifth step 895 compares the computed occurrence rates 
15 with benchmark rates, such as the mean occurrence rates of the 
key medical services for a wide-ranging area, such as an entire 
state, city, etc. A sixth step 899 reports on the comparison and 
highlights medical service requirements which significantly 
exceed the benchmark levels. In this manner, the foregoing 
20 aspect of module 800 provides a profile of the specific needs of 
the community in comparison with the norm, and can provide 
indicators, such an unusually high cancer rate, etc., which would 
alert public health authorities to investigate potential causes 
for such abnormalities. 

25 

The preferred embodiment also utilizes the Community 
Referral Population table 885 in order to forecast future medical 
service demand. Profile module 800 executes a portion of demand 
module 400 (as well as module 200) responsible for computing 

30 incident occurrences for projected referral populations. This 
results in a forecast of the number of incidents expected to 
occur for the key group of medical services. Step 895 can then 
compare the forecasted amount with a benchmark amount, such as 
the mean number of expected key medical service occurrences 

35 calculated for a variety of communities. Step 899 reports and 
highlights any aberrant results. 
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In describing the preferred embodiment, implicit 
reference has been made to constructing the software 25 with a 
database language, such as SQL, but it will be appreciated that 
the software 25 can be readily constructed from more procedurally 
5 orientated languages such as Basic, Pascal etc. Moreover, it 
will be appreciated by persons skilled in the art that the 
present invention is not limited by what has been particularly 
shown and described herein. Rather, the scope of the present 
invention is defined by the claims which follow. 
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WHAT IS CLAIMED Igj 

1. A method of optimizing the allocation of health care 

resources for at least one subject health care provider, 
comprising the steps of providing i) a master disease and 
medical services classification database (MCD), ii) a patient 
record composite file (PRCF) having patient records for 
substantially all of the subject health care provider's patient 
population and other major health care providers within a 
boundary region, said patient record including an address field 
indicating one of a plurality of micro-geographical areas (MGAs) 
wherein the patient resides, for logically apportioning the 
boundary region into sub-areas having roughly equal population 
sizes, iii) a census data file for at least the boundary region, 
and iv) population growth factors for the boundary region; 

determining, from the census data file, a population for 
each unique MGA present in the address field of the PRCF; 

determining a current population size per cohort per MGA 
from said census data file (A); 

determining a number of people attending any health care 
provider per cohort per MGA (B); 

determining a number of people attending the subject 
health care provider per cohort per MGA (C); 

computing a market share quantum (M) per cohort for the 
subject health care provider according to the formula M=B/C; 

calculating a referral population (R) per cohort according 
to the formula R*Ax(B/C); 

combining the referral population for each cohort per MGA 
to obtain a total referral population per MGA; 

applying population growth factors to the referral 
population per MGA thereby projecting it to a future time; 

forecasting the future consumption of health care 
resources for the subject health care provider; 

transferring an appropriate amount of health care 
resources and health care personnel to a premises of the subject 
health care provider in order to meet the future demand on the 
health care provider in accordance with the forecast; and 
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employing an appropriate number of health care personnel 
in accordance with the forecast. 

2. A method according to claim 1 wherein the step of 
forecasting the future consumption of health care resources for 
the subject health care provider comprises the steps of: 

determining from the PRCF file the number of each type of < 
medical services per cohort; 

calculating occurrence rates of medical services for the 
referral population; 

applying said occurrence rates to the projected referral 
population. 

3. A method according to claim 2 including the steps of 
determining occurrence rates for the referral population over 
several previous years per category of medical services; 

computing per category of medical service, a best curve 
equation from the occurrence rate data from the previous years; 

determining future occurrence rates for the referral 
population according to said equation. 

4. A method according to claim 3 including the steps of 
providing housing development planning data for a proposed 
community; 

establishing the demographics of a proposed community in 
accordance with historical data in respect of past housing 
developments which occurred in an MGA wherein the proposed 
community is situated; 

estimating the number of occurrences of medical services 
for the proposed community population in accordance with the 
occurrence rates for a general population; and 

incorporating the estimated number of medical service 
occurrences with the amount of medical service occurrences 
calculated for the MGA that the proposed community is located in. 
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5. A method according to claim 4 wherein the step of 
determining demographics for said proposed community includes the 
steps of: 

determining the number of housing units planned for said 
proposed community and the placements thereof from the housing 
development data; 

determining from historical housing development and census 
data, a breakdown of cohort proportion for each range of housing 
places; 

multiplying the cohort breakdown against the planned 
number of housing units to thereby compute the demographics of 
said proposed community. 

6. A method according to claim 5 including the step of 
determining from historical housing development and census data, 
an ethnic breakdown for each cohort for each range of housing 
price, and wherein said step of computing occurrence rates from 
the general population comprises the steps of computing 
occurrence rates for substantially each ethnic group in the 
ethnic breakdown per cohort by limiting said general population 
to the respective ethnic group and thereafter combining the 
occurrence rates computed per ethnic group to thereby compute the 
total occurrence rates per cohort. 

7. A method according to one of claims 1 to 6 wherein said 
health care resources include ward beds, intensive care units, 
operating room equipment, materials handling equipment, drugs, 
linen, laundry and medical-surgical supplies. 

8. A method according to one of claims 1 to 6 wherein said 
determination of said population growth factor for a given MGA 
includes the steps of: 

determining a first variation in an amount of recently 
constructed housing units from a recent mean amount of housing 
units constructed for MGAs composing the jurisdiction; 

determining a second variation in a historical population 
growth rate for the given MGA from a historical published 
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jurisdictional growth rate based on birth, date and migration 
rates; 

correlating said first and second variations; 

determining a third variation in the present planned 
number of housing units from a mean amount of planned housing 
units for MGAs composing the jurisdiction; 

applying the correlation to the third variation to thereby 
compute a variation in the present published jurisdictional 
growth rate; and 

varying the published jurisdiction growth rate by the 
fourth variation to thereby compute said population growth 
factor . 

9- A method of optimizing the allocation of health resources 

for at least one subject health care provider, comprising the 
steps of: providing a patient record composite file (PRCF) having 
patient records for substantially all of the subject health care 
provider's patient population and other major health care 
providers within the boundary region, said patient composite file 
including an address field indicating one of a plurality of 
micro-geographical areas (MGAs) wherein the patient resides for 
logically apportioning the boundary region into sub-areas having 
roughly equal population sizes; 

establishing a catchment area for each health care 
provider; 

drawing a map corresponding to the catchment area of each 
health care provider in the boundary region; 

comparing the geographical scope of the catchment areas 
for different health care providers within the boundary 
region; 

computing a patient to health care resource ratio for at 
least one category of medical service for each health care 
provider; and 

transferring health care resources between health care 
providers located within at least partially overlapping catchment 
areas in accordance with said ratios. 
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10. A method according to claim 9 wherein the step of 
computing a catchment area includes the steps of determining for 
each MGA in the boundary region a proportion of usage of the 
given health care provider's resources by the population thereof; 

ranking said MGAs by the proportion of usage; 

selecting a subset of MGAs, the said subset comprising the 
MGA having the highest proportion of usage quantum and including 
additional MGAs, in descending order of quantum, until the subset 
of MGAs collectively represent a predetermined cumulative 
proportion of usage, thereby determining a pareto efficient 
distribution of the given health care provider's patient 
population. 

11. A method according to claim 10 wherein said health care 
resources include ward beds, intensive care units, operating room 
equipment, material handling equipment, drugs, linen, laundry and 
medical-surgical supplies. 

12. A method according to one of claims 9 to 11 including the 
steps of: renovating a premises of a health care provider in a 
boundary region to provide appropriate operating room space, day 
surgery spaces, ambulatory space, lab imaging areas, 
administrative space, diagnostic and treatment space, ward bed 
space, monitoring bed space and intensive care bed space in 
accordance with said ratios providing that the catchment area of 
said health care provider at least partially overlaps with the 
catchment area of at least one other health care provider in the 
boundary region; and 

building new space for the subject health care provider 
to provide appropriate operating room space, day surgery spaces, 
ambulatory space, lab imaging areas, administrative space, 
diagnostic and treatment space, ward bed space, monitoring bed 
space and intensive care bed space in accordance with said ratios 
providing that the catchment area of said health care provider 
at least partially overlaps with the catchment area of at least 
one other health care provider in the boundary region. 
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13. A method of optimizing the allocation of health resources 
for at least one subject health care provider comprising the 
steps of: 

providing a patient record composite file (PRCF) having 
patient records for substantially all of the subject health care 
provider's patient population and other major health care 
providers within the boundary region, said patient record 
including an address field indicating one of a plurality of 
micro-geographical areas MGAs wherein the patient resides for 
logically apportioning a boundary region into sub-areas having 
substantially equal population sizes; 

establishing a catchment area for the subject health care 
provider; 

selecting from the PRCF, patient records in respect of 
patient seeking health services outside of the catchment area, 
thereby forming a set; 

calculating an isarythmic boundary for the subject health 
care provider; 

excluding from the set, patient records in respect of 
patients living externally to the isarythmic boundary; 

excluding from the set, patient records in respect of 
complex cases transferred to specified health care providers; and 

transferring an appropriate amount of health care 
resources to the health care provider in accordance with 
categories and amounts of medical services listed in the set. 

14. A method according to claim 13 wherein the step of 
establishing a catchment area comprises steps of: 

determining for each MGA in the boundary region the 
proportion of usage of the given health care provider's resources 
by the population thereof; 

ranking said MGAs by proportion of usage; 

selecting a subset of said MGAs, the sub-set consisting 
of the MGA having the highest proportion of usage quantum and 
including additional MGAs in descending order of quantum until 
the subset of MGAs collectively represent a predetermined 
cumulative proportion of usage thereby determining a pareto 
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efficient distribution of the given health care provider's 
patient population. 

15. A method according to claim 14 wherein the health care 
resources include ward beds, intensive care units, operation room 
equipment , materials handling equipment, drugs, linen, laundry 
and medical surgical supplies. 

16. A method according to one of claims 14 or 15 comprising 
the step of physically modifying the premises of a health care 
provider in a boundary region to provide appropriate operating 
room space, day surgery spaces, ambulatory space, lab imaging 
areas and administrative space in accordance with said categories 
and amounts of medical services listed in the set provided that 
the catchment area of said health care provider at least 
partially overlaps with the catchment area of at least one other 
health care provider in the boundary region. 

17. A method according to one of claims 1, 9 or 13 including 
the step of calculating a financial budget for the subject health 
care provider. 
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